Effect of calcium on the kinetics of free fatty acid release during in vitro lipid digestion in model emulsions.
The effects of different calcium salts on in vitro lipid digestion were examined by determining the free fatty acids released from various oil-in-water emulsions. The kinetics of the total and individual free fatty acids released by lipolysis were monitored by the pH-stat method and gas chromatography, respectively. The rate and the extent of free fatty acid release increased with an increase in the added calcium concentration, but the increase was dependent on the emulsifying agent. The effect of calcium was diminished when the emulsion contained phosphate. Soluble calcium salts, such as calcium gluconate, calcium acetate and CaCl2, had greater effects on the rate and extent of free fatty acid release than did insoluble salts, such as CaO and CaSO4, suggesting that the ionic state of calcium plays a critical role in lipid digestion in emulsions. The addition of calcium did not alter the profiles of the individual free fatty acids released. This study provides useful information for food formulation with respect to lipid digestion.